Enhancing quality of learning for students has remained a primary target of states and economies around the world. Education systems around the world consider student test scores as objective measures (though with limited explanatory power) to determine the "quality" of student learning. Various strategies are adopted to enhance this matric. One tool that schools use to improve student achievement in the form of test scores has been teacher evaluation. In recent decades, teacher evaluation has come into the spotlight around the world in the current policy debates, reforms, and policy analyses. Therefore, as a significant contribution to the current policy environment, this study explores determinants of student achievement by analyzing data on student background, school traits, teacher evaluation, and country traits. It employs a robust dataset using two surveys i.e., Program for International Student Assessment (PISA) 2009 and Teaching and Learning International Survey (TALIS) 2008. Using Ordinary Least Squares as the analytic model, the study explores relationships between test scores in Mathematics and Science and determinants of student achievement at student, school, and country levels. The study finds mixed results for developmental and high-stakes approaches to teacher evaluation. Powerful associations between determinants of achievement at student, school, and country level suggest that it is important to explore implications of these factors on student achievement in schools.
Introduction
* Assistant Professor of Education, National University of Sciences and Technology, Islamabad. gulabkhan.nabi@gmail.com The primary goal of schools is to improve student achievement for all students. Schools endeavor to achieve this goal by identifying and improving factors that are significant in relation to student achievement. Evidence shows that teacher quality plays a critical role in relation to student achievement in schools (Hanushek, 2003; Hanushek, Kain, Brien, & Rivkin, 2005) . Therefore, teacher quality has become a driving theme worldwide in educational policy development and analysis. One way schools can improve quality of their teachers is by evaluating them so as to identify their strengths and weakness, develop them professionally, and holding them accountable for the quality of their practice.
Scholars and policymakers (Taylor & Tyler, 2011; Toch, 2008) agree that teacher evaluation is one of the significant approaches to enhance quality of education for all students. This belief in the efficacy of evaluating teachers coupled with a push from various stakeholders for teacher accountability has thrown teacher evaluation into the spotlight of policy-making and practice in recent decades (Wößmann, Lüdemann, Schütz, & West, 2007) . It is in this context that this article presents a study conducted on teacher evaluation approaches and their relationships with student achievement in mathematics and science in 21 countries.
Various studies have explored student achievement using predictors related to individual students, their home and family backgrounds and schools (Fuchs &Wößmann, 2007; Zhang & Lee, 2011) . Among the many factors, teacher evaluation with different purposes and approaches has been found to relate to and/or affect student achievement in significant ways (Holtzapple, 2003; Milanowski, 2004; Taylor & Tyler, 2011; . Literature shows that countries employ a variety of approaches to and purposes of judging teacher quality and effectiveness. While earlier studies Schütz et al., 2007) have used previous Program for International Student Assessments (PISA) datasets with focus on accountability aspects of teacher evaluation, this study uses the PISA 2009 dataset to explore teacher evaluation with both high-stakes and developmental approaches with particular attention to the internal teacher evaluations especially by the school principals. It uses PISA in combination with information from the Teaching and Learning International Survey (TALIS) administered by the OECD in 2008. The combination of the two surveys generates a rigorous dataset that takes into account perspectives from principals as well as teachers on teacher evaluation practices in the sample countries. The study specifically aims to answer the question, "How do teacher evaluation practices and purposes associate with student achievement in mathematics and science in lower secondary and secondary schools?"
Teacher Evaluation: Purposes, Approaches and Outcomes
Teacher evaluation, which is synonymous with teacher appraisal, can be construed of as performance reviews conducted by different personnel in schools. "The results of appraisals may be used formatively to identify specific needs for professional development, or summatively for decisions related to promotion, rewards or sanctions" (Looney, 2011, p. 442) . In other words, teacher evaluation has two main purposesformative or developmental purpose and high-stakes or accountability purposes (Danielson & McGreal, 2000) .
High-stakes purposes of teacher evaluation have the intended objective of holding teachers answerable for the quality of their professional practice. This focus of evaluation is also concerned with making critical decisions on a person's employability, career advancement or, in extreme cases, relieving someone of his/her services for a lack of needed competencies (Scriven, 1981) . In contrast, the developmental purposes of teacher evaluation aim to identify professional training needs of the teachers so as to improve their practice. Such professional development aspects may include "…regular feedbacks by the principal and experienced…to identify priorities for both teacher and school improvement" (Faubert, 2009, p. 29) . Schools evaluate teachers using a variety of instruments and evaluators. Within schools, principals and peers evaluate teachers using instruments such as classroom observations and student achievement including student test scores. They also give feedback to teachers and arrange for reflective sessions to deliberate on successes or failures of observed lessons and lesson plans. Accordingly, an improvement strategy is prepared. Externally, the external evaluator conduct teacher evaluation using tools and means such as student test scores and classroom observations. This type of evaluation has mostly an "accountability" focus (Looney, 2011) .
Teacher Evaluation: Empirical Evidence
Teacher evaluation purposes-developmental or high-stakes-do not always work in isolation. A teacher evaluation system may simultaneously carry both the "developmental" and the "high-stakes" purposes. Therefore, this study has operationalized and categorized empirical evidence on teacher evaluation into two broad streams. The first stream (Sartain et al., 2011; Wenglinsky, 2002) consists of empirical evidence that explores standards-based approaches such as classroom observations and rubrics as well as subjective modes of teacher evaluation. The second stream (Goldhaber & Hansen, 2010; Sanders & Horn, 1994; Stronge & Tucker, 2000) consists of literature on teacher evaluation approaches that often use student test scores as a primary measure of teacher performance.
Developmental Teacher Evaluation and Student Achievement
Many studies (Gallagher, 2004; Holtzapple, 2003; Kimball, White, Milanowski, & Borman, 2004; Rockoff & Speroni, 2010; Sartain et al., 2011; Taylor & Tyler, 2011; Tyler, Taylor, Kane, & Wooten, 2010) explore teacher evaluation practices that focus on within-classroom processes and interactions with the purposes of assessing and developing teachers' practice so as to improve student achievement.
Holtzapple (2003) explored how teacher evaluation scores in Cincinnati's Teacher Evaluation System (TES) linked with student achievement. The TES drew upon Danielson's (1996) framework consisting of the domains such as planning and preparation, the classroom environment, instruction, and professional responsibilities. Holtzapple (2003) found that though the evaluation system successfully predicted performance at the extremes (unsatisfactory and distinguished) of performance ratings, it did not effectively predict student achievement at the middle (proficient and basic) level of teacher evaluation ratings. His analyses of student gains and teacher evaluation scores showed that if teachers received "unsatisfactory" and "basic" ratings on "Teaching and Learning Domain," it reflected negatively on student achievement as shown by a lower score relative to predicted score on the basis of prior year's achievement. Kimball, White, Milanowski, and Borman (2004) studied the relationship between student achievement and standards-based teacher evaluation scores. Their study was similar to Holtzapple's (2003) in the use of Danielson's (1996) framework at their research site. Kimball et al. (2004) found in their multilevel statistical modeling that though there were positive significant relationships between teacher evaluation ratings and student achievement in all subjects and grades that they tested, coefficients were not statistically significant in all cases. In contrast, Milanowski (2004) whose research was also based on teacher evaluations using the Danielson's framework, found small to moderate positive correlations in each of the tested subject. Though the relationships were at best moderately positive, he still considered them significant given that measuring teacher effectiveness using standardsbased evaluation rubrics may be noisy due to a number of other confounding factors. Furthermore, a combined analysis of studies conducted at three sites by Milanowski, Kimball, and White (2004) showed that the standards-based teacher evaluations have "…substantial positive relationship with the achievement of the evaluated teachers' students" (p. 19).
Gallagher (2004) explored a teacher evaluation system that had elements of both the developmental and the high-stakes approaches to assessing teacher effectiveness. A predominant focus of the teacher evaluation system at his research site was assessing within-classroom processes followed by feedback. In his study, Gallagher (2004) found strong and statistically significant relationships between teacher evaluation scores and student achievement in reading. The findings for mathematics were positive but statistically insignificant. Similarly, Rockoff and Speroni (2010) in a study of subjective and objective measures of evaluating teachers found these measures to bear significant connection with student performance. They studied teacher evaluations conducted by professional mentors who worked with the new teachers and who made evaluations based on student achievement as a result of first year of teaching of these new teachers.
High-stakes Teacher Evaluation and Student Achievement
High-stakes teacher evaluations have as their main purposes judging teacher effectiveness and making "consequential decisions" (Danielson & McGreal, 2000) relating to, for example, personnel issues of teachers including hiring, firing, salary adjustment and accountability. In highstakes evaluations, a main source of evidence has been in the form of how well students perform in various assessments.
Student assessment and performance may come in a variety of forms such as school-based tests and external standardized examinations. Proponents (Sanders & Horn, 1994; Stronge & Tucker, 2000) contend that student assessments as an evidence of teacher effectiveness offer good tradeoffs in terms of their objectivity. These proponents suggest using student test scores in valued-added models (VAMs) that apply a pretest-posttest design to statistically isolate teacher effects on student achievement from other confounding factors that emanate at student, school, and family levels (Sanders & Horn, 1994) .
To explore the efficacy of student test scores as measures of teacher effectiveness, Bingham, Heywood, and White (1991) studied student performance in a large school system with around 100,000 students. They explored student performance of fifth graders to see if it could be used as a measure to evaluate teachers in high-stakes evaluations. Through a residual and step-wise regression analysis they identified schools wherein teachers had added value to the students whom they taught. They state, however, that their approach could identify only the best and the worst teachers. Following Bingham et al. (1991) , Wright, Horn, and Sanders (1997) explored teacher effects on student performance. They applied a mixed-model analysis of variance to study the teacher effects on student achievement. In 20 of the 30 analyses that they conducted, they found teacher effects to be larger than any other effects. Based on their findings, they recommended using student achievement data to assess teachers.
Similarly, Goldhaber and Hansen (2010) , using administrative data on teachers and students (grades 4 or 5) showed that employing student test scores as evidence of teacher performance in decisions relating to awarding tenure to teachers (a high-stakes approach to teacher evaluation) had significantly positive effects on student achievement. Restricting their analyses to those teachers whose performance was observed before and after the tenure, teachers who were not selected for tenure had student achievement, on average, more than 11% of an SD lower than teachers who were selected for tenure.
Using student achievement data for accountability to the public such as through posting student results in the media, informing parents about children's progress, or tracking by administrative authorities had mixed effects on student performance. Wößmann et al. (2007) , employing multi-level modeling techniques on the PISA 2003 dataset, reconfirmed findings from the earlier studies (Bishop, 1997 (Bishop, , 1999 and asserted that external exit exams had positive relationships with student achievement as measured by test scores after controlling for student, family, school, and country level factors. Their study revealed that schools using external exit exams had students performing significantly better than otherwise. 
Data and Methods
This study uses two sources of data in order to create a robust dataset that includes perspectives from key stakeholders in teacher evaluationprincipals and teachers-in addition to student level information. First, it uses part of the PISA survey conducted by the OECD in 2009 in 65 countries. PISA is a cross-national, large scale survey which is conducted every three years and includes a paper-pencil test in the three subject areas of Mathematics, Science, and Reading. However, this study analyzed predictors of achievement only in mathematics and science. The student tests are given to a sample of 15-year olds in the sampled schools in participating countries.
Second, the study uses information from the OECD ( Table 1 gives the number of cases (212,955) in 8,116 schools in the sample with Iceland having the least (3,646) and Mexico the most (38,250) number of cases. The study uses weights at student and school levels. In order to offset any selection biases and other sampling errors, the student level weights are introduced into the data files. This ensures representative samples and produces unbiased estimates of coefficients on continuous and categorical variables (OECD, 2012) . These predictors have been grouped into two main categories. The second block in the Table 2 shows variables that include items from the PISA 2009 survey that are based on principals' pedagogical role in relation to their involvement in assessing teachers and their professional development. This category also includes one item that seeks information on use of student assessments for instructional improvement. The third block in Table 2 consists of items on high-stakes approaches to teacher evaluations. These include use of student assessments to evaluate teachers and to judge their effectiveness, if student assessments are tracked by external authority, and if such assessments are posted publicly.
The information taken from the TALIS 2008 to represent country level constructs of teacher evaluation consisted of 14 variables. This study used principal component analysis (PCA) to explore such underlying dimensions as well as to reduce the number variables into viable components. The first component analysis and score generation was run on 8 teacher appraisal criteria. Component analysis with these variables returned two components with Eigen values (EV) greater than 1. Cumulatively, these two components explained 89% of the variance by the 8 variables in teacher appraisal criteria and outcomes. These components were subjected to promax factor rotation. Six of these criteria were loaded onto the first component with component loadings varying between 0.34 and 0.39. This component has been named as "professional outcomes" as evidence of teacher performance in teacher appraisals and feedback. The second component has been named as "other" criteria in teacher appraisal and feedback. The component loadings showed as 0.56 and 0.51 for the two criteria respectively. Component with EV greater than 1 has been retained that explained 74% of the variance by the six variables. Promax factor rotations resulted into component loadings between 0.34 and 0.45. This component has been named as "outcomes and impacts of teacher evaluation."
This study employs Ordinary Least Squares (OLS) as the method of analyzing the data. Regression analyses were run separately on all five plausible values. The coefficients reported in this study are the average of all five coefficients returned by the five separate analyses in each model. Equations 1 and 2 below represent the models used for the two subjects separately: Equation1 represents models for Mathematics and Science without control variables. In these models, y is the predicted score for student iin mathematics and science. The parenthetical terms represent the main variables that are labeled as "developmental," and "high-stakes." Equation 2represent models that carry control variables at student, school, and country levels in addition to the main variables. The terms Σβ i X i , Σδ i Y i , andΣη i Z i give sums of coefficients of the control predictors at the three levels. Results Table 3 gives regression results for the two models in mathematics and science.
Developmental and High-stakes Approaches to Teacher Evaluation.
Developmental and high-stakes approaches to teacher evaluation in mathematics consisted of eight variables. The findings show that in the absence of control variables, principal's pedagogical roles with respect to teacher evaluation and use of student assessments for instructional improvement show largely negative though insignificant associations with student achievement in mathematics. In model 2, after controlling for factors at student, school, and country levels, 2 of the 4 variables returned negative associations with student achievement in mathematics. Only principals informing teachers about possibilities for updating their knowledge and skills showed as a significant negative correlation (b = -8.329, p < .05) with student achievement in mathematics. In science, all variables under this category returned insignificant associations in model 2.
With regard to high-stakes approaches to teacher evaluation, all but one variable related negatively with student achievement in mathematics without controlling for background factors. In science, two variables showed significant associations with student achievement without background controls. However, like the behavior of variables in the developmental category, the high-stakes approaches to teacher evaluation recorded a change in coefficients when control variables were added in model 2. Public accountability persisted as a significant positive predictor of student achievement with coefficients of 9.595 (p < .001) in mathematics, and 8.710 (p < .001) in science. Use of student assessments for evaluating teachers showed a negative though insignificant relation with student achievement in mathematics and science. Tracking of student assessments by an administrative authority and student assessments used for judging teacher effectiveness showed insignificant associations with student achievement in mathematics and science.
Powerful Influence of Background Factors
Factors at student, school and country level showed powerful associations with student achievement. This behavior of background factors was consistent with previous studies (Fuchs & Wößmann, 2007; Zhang & Lee, 2011) .
Student age showed a significant negative influence on student achievement both in mathematics (b =11.251, p < 0.001) and Science (b = -11.384, p < 0.001). Being a girl was a disadvantage with regard to student achievement in mathematics and science. Significant negative associations were observed as being a girl associated with about 18.5 (p < .001) decrease in score in mathematics and with about 7.3 (p < .001) decrease in score in science. Being in a higher grade was naturally reflected in higher scores in mathematics and science. As shown in previous studies, one of the most significant determinants of student achievement was students' socioeconomic status. Belonging to a higher socioeconomic class was associated with over 23 (p < .001) point increase in mathematics and over 22 (p < .001) point increase in science. Speaking a different language at home was found to have negative association with student achievement in both subjects.
At the school level, having a female principal showed to have a negative influence on test scores in mathematics (b = 12.379, p < .001) and science (b = -7.747, p < .001). A student enrolled in a public (government) school suffered a disadvantage of about 16 points (p < .001) in mathematics and about the same points at the same level of significance in science. Having a shortage of teacher also negatively influenced student achievement by about 4 points in mathematics and about 5 points in science. A school having qualified teachers was a good omen for increasing student achievement in science but this variable returned insignificant positive associations in mathematics. Having a greater proportion of girls in schools marginally influenced positively on student test scores in both subjects. Schools having a larger proportion of computers connected to the web showed significant increase in student achievement in both subjects.
The three components derived through PCA also showed significant associations with student achieving. The first component of teacher evaluation, "professional outcomes," was negatively associated with student achievement with coefficients of -14.003 (p < .001) in mathematics, and -10.524 (p < .001) in science. The second component, "others," showed significant negative coefficient of -5.855 (p < .001) in mathematics and an insignificant negative coefficient of -0.853 (p = .356) in science. The third component, "outcomes and impact of teacher evaluation," showed a significant positive association with student achievement in mathematics with a coefficient of 3.255 (p < .001). It remained positive but an insignificant association in science (b = .840, p = .235).
The analysis showed that main predictors explained about 8% variation in student achievement whereas a large majority of variation (over 40% in both subjects) was explained by background factors at student, school and country levels. This suggests that while teacher evaluation practices do have a significant bearing on student achievement, the background factors have a prominent role to play regarding increase in student achievement in mathematics and science.
Discussion and Conclusion
This study analyzed teacher evaluation practices with "developmental" and "high-stakes" purposes attached with the process. Developmental purposes included principals' evaluative focus as a pedagogical leader, and use of student assessments for instructional improvement. High-stakes purposes included public accountability, use of student assessments for judging and evaluating teachers, and administrative tracking. Findings in this study have significant implications with regard to how teachers are evaluated and by using what matrices.
In Pakistan, an increasing emphasis on student test scores as the primary matric of quality of learning in schools need to be revisited. This is because, even though high-stakes approaches to teacher evaluation indicate that public accountability related positively and significantly with student achievement, a finding consistent with prior evidence (e.g., Hanushek & Raymond, 2005) , attaching high-stakes purposes to the process garners consequences that are unintended and in some instances detrimental to the overall educational goals of schools. In this regard, findings of the study sync with the assertions from scholars who caution about using student assessments as the sole measures of teacher performance (Darling-Hammond, Amrein-Beardsley, Haertel, & Rothstein, 2012; Mathis, 2012; Rosenkvist, 2010) . The unintended consequences may come in the form of dissipation of teacher morale and deterioration of a culture of collaboration among teachers (Farrell & Morris, 2004) , a narrowing of focus in content and curriculum (Berliner, 2011) , and harmful effects such as dropouts for students particularly from disadvantaged backgrounds (McNeil, Coppola, Radigan, & Vasquez Heilig, 2008) . Anecdotal evidence and general observation in Pakistan highlight many of these issues associated with high-stakes uses of student test scores.
While public accountability related positively with student achievement, use of student assessments for evaluating and judging teachers and administrative tracking of student assessments bear overall negative though insignificant relationships with student achievement. The findings of the study also have important policy implications with regard to the use of student assessments for making high-stakes decisions in teacher evaluations. Student assessments used for teacher evaluation and for administrative tracking, which often come with high-stakes consequences, appear to be a strategy that suffers pitfalls as suggested by their largely negative associations with student achievement in this study. All in all, results in this study challenge the proposition wherein student test scores are offered as effective measures of teacher performance in high-stakes teacher evaluation systems (e.g., Goldhaber & Hansen, 2010; Sanders & Horn, 1994; Stronge & Tucker, 2000; Wright et al., 1997) . In Pakistan, an increasing emphasis on student test scores as the primary matric of quality of learning in schools need to be revisited. Therefore, in the light of this finding and prior evidence (e.g., Berliner, 2011; Koretz, 2008; Menken, 2006; Suen& Yu, 2006) , it would be a relevant policy proposition to cut down on the share of student assessments in teacher evaluations, especially involving high-stakes outcomes for teachers. Also, student assessments as the sole measure of teacher performance will need careful examination for the various issues associated with this practice (Kornhaber, 2004; Mathis, 2012; Rosenkvist, 2010) . Attaching high-stakes consequences may show short term gains in student achievement, they may not be effective in the long run and that student learning may suffer from issues of watering-down of curriculum leading to what is generally known as "teaching to the test" effect.
Last but not the least, as can be seen in this study and earlier studies, factors at student and school level are powerful determinants of student achievement in both mathematics and science. A policy reform that is blind to the strong undercurrents of socioeconomic disparities that are play at student and school level will yield little to no value with regard to raising quality of learning for all students in the country. The deep divisions that exist among schools in public and private appear to powerfully thwarting any effort to equalize success for all students in the country. The constitutional provision of free and quality schooling up to secondary level will need to be looked at from the dimension of the immense divisions that have made their ways into the country's education system without which it seems quite improbable that educational will see any significant improvement in the medium to long term in Pakistan.
